This paper deals with the analytical representation of bifurcations of each 3D discrete dynamics depending on the set of bifurcation parameters. The procedure of bifurcation analysis proposed in this paper represents the 3D elaboration and specification of the general algorithm of the n-dimensional linear bifurcation analysis proposed by the author earlier. It is proven that 3D domain of asymptotic stability (attraction) of the fixed point for a given 3D discrete dynamics is bounded by three critical bifurcation surfaces: the divergence, flip and flutter surfaces. The analytical construction of these surfaces is achieved with the help of classical Routh-Hurvitz conditions of asymptotic stability. As an application the adjustment process proposed by T. Puu for the Cournot oligopoly model is considered in detail.
INTRODUCTION
The purpose of this paper is to construct the 3D analytical representation of the general procedure of linear bifurcation analysis developed by Sonis (1993 Sonis ( , 1997 . The bifurcation analysis describes the changes in the qualitative properties of the orbits on non-linear discrete dynamics under the changes of the (external) parameters of these dynamics.
The bifurcation phenomena are defined by the position of the boundaries of attraction of the fixed point. It will be proven further that the domain of attraction of the fixed point of 3D discrete dynamics is bounded by three critical bifurcation surfaces: the divergence surface corresponding to the case in which one of the eigenvalues of the E-mail: sonism@mail.biu.ac.il. 333 Jacobi matrix of the linear approximation of the dynamics equals to 1; theflip surface corresponding to the existence of the eigenvalue 1, and theflutter surface corresponding to the pair of complex conjugated eigenvalues with absolute values equal to 1. The crossing of these surfaces by the movement of the fixed point will generate the plethora of all possible bifurcation phenomena. Samuelson, 1983, pp. 435-437; Sonis, 1997 
b2--0 lies on the triangle BCD; and the plane b3 -0 lies on the triangle ABC (see Fig. 1 ).
In addition, the inequality /2 bl b2 bob3 > 0 (2.19)
The The formulae (2.10) imply that bo q-Cl q-c2 + c3 (1 #l)(1 #2)(1 #3)
Thus, on the plane b0=0 at least one of the eigenvalues is equal to 1, i.e., dynamics became divergent this is a divergence plane. On the plane b3 0 at least one of the eigenvalues is equal to 1, i.e., dynamics became oscillatory, this is aflip plane.
Each point on the flip triangle ABC (see Fig. 1 ) corresponds to the two-periodic cycle, and the movement of the fixed point through it generates the Feigenbaum type periodic doubling sequence in three dimensions, leading to chaos (Feigenbaum, 1978 This straight line is the straight line generator of the saddle, it lies on the saddle and intersects the side A C in the point (1 c, c, 1) and the side BD in the point (-1 -c, + c,-1) (see Fig. 2 ). Table I represents the fixed points generating all q-periodic orbits for q < 12.
If f is irrational, one obtains the quasi-periodic orbits.
In the following, we will call an inequality b0 + Cl + 2 n L-C3 > 0 According to the Routh-Hurwitz procedure, the domain of stability of a fixed point for the 2D dynamics (2.47) is given by the system of inequalities (see Hsu, 1977; Sonis, 1993; 1996;  (y,,z,) . In this case Cl =0 and the domain of stability of equilibria is described by divergence, flip and flutter inequalities: bo--+-c2--c3 > 0; b3-+ c2-c3 > 0;
A2--1-c2-c 2 >0
(2.64) Figure This inequality is always true, since the left side of (3.11) is positive and the right side is negative.
Thus, the domain of stability of the Cournot equilibrium is defined only by flutter inequality A2 2 > 0 which gives Few examples are of special interest: if the adjustments A,# are unitary, then c=0 and we have (see, Section 2.5) 4-p cycle starting the Feigenbaun double-periodic way to chaos; if A+#= 1, then c= and we have 6-p cycle bifurcations. Moreover, from (3.20) c > 0, thus, Table I indicates that the duopoly adjustment dynamics cannot have the 3-p bifurcation (with c 1), but it can have the 5-p cycle corresponding to c 0.61803, i.e., A + #= 1.38157.
Cournot Equilibrium in Triopoly with Adjustment
The case of triopoly can be considered analogically.
Tonu Puu introduced iterative process which leads three oligopolists to their Cournot equilibrium (see Puu, 1997, Chap. 5 x-(a+b+c)2, y-(a+b+c)2, (3.26) Figure 4 describes the domain of stability in the space of the parameters c2, c3, whose boundaries are the flutter parabola -c2 c and the divergence and flip straight lines is + c2 +c3. In the terms of kl, k2, k3 the domain of structural stability of Cournot equilibrium is given by system of inequalities: The rational values of f give the periodic flutter bifurcations. As is indicated in (2.7) the triopoly cannot have 8 and 12 periodic bifurcations (cf. Table I ).
The irrational values of f give the quasiperiodic bifurcations.
The "Virtual" Duopoly
The "virtual" duopoly is the special case of triopoly with two identical competitors (see Puu, 1997, Chap. 5 
